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(54) PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To extend the available frequency of the PLL 
circuit by providing plural VCOs whose output frequency 
characteristic with respect to a control voltage differs 
and validating their output signals alternatively according 
to a prescribed selection control signal. 
CONSTITUTION: An oscillation circuit OSC applies an 
input clock signal CO to a phase comparator circuit PFC 
of the PLL circuit. A clock shaping circuit CT delays and 
shapes the clock signal CD from a frequency divider 
circuit FD1 to generate n-phase system clock signals 
CP1-CPn, which are fed to a microcomputer. A control 
voltage VC is fed in common to VCOs 1-3 via an LPF 
and a corresponding selection signal is fed through 
external terminals CM1-CM3. The terminals CM 1-3 are 
coupled with a power supply voltage VCC of the circuit 
alternatively depending on the frequency of the signals 
CP 1 -CPn. Thus, the available frequency of the 
microcomputer is extended. 
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(54) [ §mo&W ] PLL0SI 

(57) imm] 

iggIJB«rdtf P L L@Ko4^7Ttt^j||ttftfitt«rtt^: 
-f-5o w*xlc<fc»K PL LlBjf&^r&tr^ny^&^lHjfg 

^H^^^lElKCPGtC^^nSPLLlBlK (PL 

*»«E««ia5iS0»vcoi-vco3 4:, 

^iEM^@KofflMfC 1-C3 frBftffitt 
ItfCM 1 - CM 3 l:^ot^-W^lt5 ffi^SiK 

C01-VCO3 *m$lMWm^CM 1 - CM 3 
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[flfflFlflsfcPttB] 

MtJUTTS - MWkfci-* P L LHJ& 0 

[Hb&K 2 ] ±ffia»omEE«i»a*finiis© Jiia^a 

WHfci-£M*3l 1 cop L LIhIKo 
[M««3] ±e»fto«J£CO«iS»filB]K». -LIB 
S^JWIf l^oT^-^lcliMffi i: Six, 

1 XttMAV 20PLL SB, 
[MM 4] .LfSPLLleJggra:, is^rA&vZfStr 

-^fcox, ±BaftMfP«r*tt* .lib-^ ^na^fa. 
[«noHM«Kni 

[0 0 0 1] 

um±.*mm»m zomwi*. pll (7x-xo 

MPI L0MIC3BJM UT#»tta*HHi-5 t>OT*> 

So 

[0 0 0 2] 

«EEIM*PI»»3K fc Sr^*, A* * n y 

£ JxfcfcSPiJ' a y ^ flHS-HMt-r * PLL [eJB&asfc 
So PLLlHlKSr^tP^ny^^lHl^feD. 

[0003] PLLm^hw^<Dm^mm\z^x 

BO J »iK-fl2JWlclBf«ixTV*5. 
[0 0 0 4] 

[SBSHa**P*LJ;5 trSBBS] -co 
M9!^5b^or« "fc<^n5>^#&®R|Cj:iBPLLI§I 

PS^L^o rcoW^o^^fc!^— ^fcc&V^T, ^Py 
^3§£[e]S&CPGtt. I2 7lC^£*x£<fc ftflW?> 
X A&tfX B tr*MttFFX T L K3Nfe tStlZ^ 
t -C* A«Sf X T L <D@Wfi®)8fc £ PI-j|$»(OA^ 

ftlHl^PFC, u-/^7>f^LPF, MQEMtPUS 



2S[e]S&V CO/jJ hTfiVC&MWi F D 1 &T*F D 2 Sr&tf 
PLL|eIM§ (PLL) fc, ^|H]i8FDl©WMfo 
£ 9 ^ n 3/ ^fg^-C D i7 p y^M0JSC T £ 

5r&tr„ -<o5*>, P L LIsIKottffiJtKlBjfSP F c 

0£#j^®*SFD2<Dfcii;fcf§-J§-£ UC»€>Jx6rttt*n 
^m^CP^tttS&tt&L, -t^ttJft^KlftDfc^^ 

^A^LPFtt. matt&®9&P F Cfrt>mJj£fhZ&: 

VC»*U ®E»J»S36ISlHl»VCOtt. P-y^ 

3t©JW*t*t5 ^ p y G t»*t$. ®E 

SftT^o^fl^CDtftO, de>KC»A@KFD2 
lC <fc 9 q#GD 1 $*tT o V ?m^C P £ ft 

So 

[0 0 0 5] PLLIUKSr«ISM--5»«iaBFDl<z>W 

TUUloTME-MBSiX* nffiO^fA^oy^fl 
^CPl-CPn^4 e ^^O^fA^ny^f 

^*®s^gcpu^tp^^P3>'tr3.-^ 

a y tm^C Pl-CPn MMfc-fS r <t S 0 
[0 0 0 6] fcC^dS. -e^^a=J>tfaL-^<0#«|^ 

*»*W«»ltJ:oTWfe*^*o*u -L 

is p l l ©isfi i mommmmM&mmKv co%<s 

^fA^By^fttCP 1— CPnOfHffllprfBfc 

*«MR^XTLOM«inbft^ 

*iLTK***L5fl*iW6ll<>*fc*:*tt«fc«>. ±IB 
PLL IeIB"Ctt roip ft s:— X|C»«-C § ft < ft 9 . 

* ^Si^ PTIg ft l&ffi »»3fts«0» Sr^ » 5 1> <D Vh Z> o 

[0 0 0 7] ro^s^BWit ffi#wteft««fts« 
o^^So^t P L L 0^Sr^t5 ^ i i:$)6c :o 
*W«)tt«>@«l«t, PLLSKSr^tf^py^^lHlSS 

«tg{L&tiHIL. *©MWR«ftJ6^»iP«r«*i-«r 
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[0 0 0 8] ^<DWft<o&&tebxf\z*:<Dm<Dn&)b1R 

[0 0 0 9] 

^fcfn.— *^<^ O y ^*feiaK«c-&*n* p l lbes 

*W*WUB»fc m&omHEf&JWM 
[0010] 

[4MB] _he^*c,fc*i,tf, «Effl«PS«4g|ilK0>fRJt 
* e s> * OB «:« x. S V ^ y * ua 

[0 0 11] 

[XtfcM 0 lfctt, r©36WaHMS*ifcPLLIiii& 
Sr^t?^ d y ^M0KC P G 

ZtittWK 7k&#$fc?XTL&ffc% x ^MOSF 

et t*mmiM^itmniMMkh9>'&x*. r<o 
hjmf-ci*« MosFET«rurife»y-hssm^m 

[0012] HUcisvNT. r. <o%mm<D-*^ ^P^y 

X B LT*63B^X T L {cJ&&$*l5 ^ n y * 
M0KCPG$rf^ £blc^^ B US5r^LT 
JiIB^fWM^BCPUfctt'&Sixa^^^— IhIKT I 

7x-^SC I 

[0 0 13] wCT. WH&JS^gCPUtt:, 
Pl-CPnkttoTRI»»frU J— K^y— 



«p**aas6«c p uoflRitpicjfis«ft^n ^ a^bje?* 

AMI*. W£©SB1t*a*tfi-***^**S!RAM 
***aa^fiCPU^J:5Slff»*^*l 

[0 0 1 4] f-t-T— m»T I Mtt, *tt5>^3§ 

^0KC P Gd^M^it^^fiK^ n y*«»c P 
£:> -y y 7^3 ^ a^y-i/a y>f y ^ 7 x-7 s c i 

[00 15]-*, ^a^^3&^lHllSCPGfi, 

xtlw B^rMMklcftA: L Itffifeo isxT^ft* 

v?m*$rCP l-CPn«r»*U W 

£Ie]Bcpgis, «3frr«J:9^ PLLUJBSr^ 
r.(7>PLL[HlBtt. «OUAMKM»tt^ji^tiJlft 
S3ffl^>m£ES!ltBlM^lglH]BVC0 1-VC0 3i:. £ 

i-«W*a*llI»OSLi:Sr^tf. «EM109S«lBlfg 
VC01-VC03U, 04M*?CM1~ CM3Sr^b 
r«Wft$tt5»«iB«l«-&CM 1 -CM3lCfeoT|R- 

«tt«*CM 1 - CM 3 lC^oTm0E««l^|8«lHliSV 

coi-vco3©fflMt^- mz.mi.-rz>. a 

*5> ^dg^CMl~CM3fi. MfiShSWA 
^ny^MCP l-CPn©^l:^m©-o 

[0 0 16] 0 2tcti;. 0lo^^D3y^ a -^|: 
tm^oy^ JS&IeIB cpg/^W:^ jh,fc£**L 
SPLLIeIB (PLL) £>— HlfeWO^cis/^B^* 

£l1b\&<d PLL EKIcftS HdlBEaifHHIBlRBK V c 

o 1 sLtrnxmiRMKo s L.<D-mnw<DiBi®m& : zfi 

^P L S^«OWAH«jR»ttH^SttT 
v^o rn^^iaSrtirlc:, ^ u =»>- 

tT 3.-^0^ n y ^»fflaHBt^P L LBKOJUmtt 

S*SIiIJ8VC0 1*r«lcit*6^ ^(DtecD®EE^ 
31^IhIBvc0 2St/VC0 3(c:ov^t«:, :^)tBE 
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[0 0 17] @2iC*5V^T, i^i^^o^^^ 

«|eJ8&PFC t o-/^7^;^LPF, 3<@<£>®fiEM 
»M^g[El8&VC0 1-'VC0 3 > ffl^0KOSL 
^bt;iC^(E]KFD 1 MFD2 £r&tf P L L0I 

PLLlHltec0^lHlf&FDl<om^^>*9^a 
y ? m C D 1 1 6 * * s/ * ®£ m & C T £ Sr if * 
^on, B^Ih1KOSC«. *£f£«^XTL£&g 

L L (HlK^ffitt&lHlK P F C(0-J?<D7<jj!&*\£&1& 
t5o ^ny^ffiF^lHllgCTIi, #J3[§Jg8FDl 

[0 0 18] PLLIUK<0<fe«H:«lEl^PFC(?Dflfe*O 
A^«5^(-fi, ^m^FD2(?5W^ft-^o*!Prt^^ 

o y ^<itcp^$ti5o iiffiiti55iHiKPFc^ 

-LieA^J * n y^m^C O t n ytm^C P 

^0Mvcoi-vco3^il(c^^|x5o 
^^^JEVCCD^tt. rt&^y^fl^CPcofltfB 
»C^^t2v ;/ ^^CP(D^1f^A 

? * ^m^c o^ta x *> mt* c £ o r*^r m 

[0 0 19] mff^M^lHl^VC0 1-VC0 3^ 
ffl^ CM 1 - CM 3 ^ ttMt Sl^flf CM 

M1-CM3 ^(HJK^S^mtt^^ra^^ 7/\sfr$> 

fSfiLR 1 —R 3 JV^iftSfctt bH5p :10>ISJ60IJIC*5 
V^. M^CMl-CM3(i, W^Dy^l 

fcp i-cPn«ii:^ct^ — d*s|r— ttK 

££££*L*o b^oT. ®R0j#P^CMl'-CM 
3 J*. #J&^S^«^CM1 — CM3^[5lKom^li 

t ZtiZ t Z\El&<n&mmtiL<n£ o taxi t? i"</vt isti 
[0020] r^-e, mjEiawsBBiBHKvcoi-v 



c o 3 ri. @3 <oxm.mwmmm& v c o i icr* u 

FETP3WP4^f)WCNft^VMOSFET 
N4MN3, Pft^MOSFETP5^P6 
/ie>^Nft^MOSFETN6^N5, P^ 
■f ^MO S F E T P 7 RXfiP 8 <t b^Nft^ 
/UMOSFETN8MN7, Pft^MOSFE 
TPgMPA^b^CNft^MOSFETNA 
&T*N 9 fcSl^ttP^ >^;VMO S F E T P B&tfP 
C WIN*-* y^;UMO S F E T N CRTfK Bfrb 
&<5 5 filG>>f * V 1— V5£r*£tp 0 M 

OSFETP4MN4, P6fttfN6, P8&TJN 
8, P A/i t) U«(C P C^N C 14, h 

MOS (*Slt£(MOS) ^ £*U MOS 

FETP3^N3, P5&tfN5, P7WN7, P 
9WN9/i6t;iCPB&t;NB«:, ^Hb CO CMOS 

[0 0 2 1] CMOS>f^ *i&mb£inZ>MOSF 
ETP4MN4, P6MN6, P8&1/N8, PA 
2fcXJ*NA& P C &r/N C c^^ig^ £ frit?- h 
f*. ttf&-tZ>J>'<— ^Vl- V5tf>A;*jBfiHP£*»K 
rnP)^MOSFETO*I^§^cKKyfi, *t 

#Ij£<**l5o r<oy v^v-u-^c^w^^o* dm 

O S F E T P CAW CO*ii^^$ tvfc K W ^tt, 

Sffimi»S»l5^llI*Svco l ©BA^c 1 
^i:^4>i^, N^-W^/^MOSFETNE^bTlil 

[0 02 2] * V 1 -V 5 Sr«^-T<5MO S F 

ETP3, P5, P7, P9RXfiI>B<Dy—ht±&mi& 
$e>ICPft^^MOSFETPl&i;P2 
hi-^$ti^) 0 :<OH, MOS F ETP 2 CO 

^ir V^VMO S F E T N 2 At/ND &<frVXls\&<Dl& 
mntiLKl&&£tlZ<, tilt. MOSFETPl^y-7 

— h^^^^ixat ^ tiiC. Nft^MOSFET 
N 1 &tr±i5MO S F E T N D ^tt0K^lift 
i^-££ft£ 0 MOSFETN2^- hfi. ^Ku 
^^ic^^^a^ ^ t>J-> ><V^-^Vl-V5Sr« 
^t5MOSFETN3, N5, N7 f N9WNB^) 
V— hlZ&mte&ZtiZo MOSFETNlcoy 
-hl:(4x iftieow^^^/^LPF<Dtli^ifi^o* 

vmmmmvctmi&istiZo *tz. mosfetnd 
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ISMO S F E TN E <D? — h t£fi£, W^WV6 
[00 23] Zthb<OZtfrb. MOSFETPlIt 

mo sfetniok^ ^mM*fcm+z>m°T?Mo S 

FETPl^ bXfi\Z>( Zss<—* V 1 —V 5 Sr«^ 
OSFETP3, P5, P7, P 9 RXfP B t m$fe^ 7 
—J&t&tZtl. MOSFETN2fi, MOSFETP2 
<D K U>f vm^Sr^*r S^-C>f V 1 ~ V 5 & 

i^f5MOSFETN3 t N5, N7, N9MNB 
cbmSfE^ y—BWtt £it£o #5*"Ct>^<x MOSF 
ETNl»KW^il«:, MOSFETNDdJ^ 

^imffVC^tti-J^CySiliCDt^^ MOSF 
ETP3, P5, P7, P9MPB^WCN3 t N 
5, N7, N9^t5NBtCfe^$H5m^OHi:^ ^ > 

y — *<D&mmfc&*]ki£*r 

* C P <DfltfB # * b y * ft-^C O <7>tetS J: ■) if 

mfflfflm&M\B}&VCO ltlt MOSFETNDW 
:7#f&££*x, MOSFETNE^y^it^tl^o 
Z.<DtZ$>, MOSFETN1WU M&mBE.V ClZj&Ctt 

K^v«t«t:^lll»f, ^y/wvi-v 

5 5ri*nMOSFETP3, P 5, P7, P9&T* 
PB#£>tflCN3, N5, N7, N 9,&tf N B 
ttS^^CO|itt>if oi^$o MOSFETNEd* 
^xlMlkSMrfc^ ®fflfcl«@$&^lall&VCOl 
W^Cl^rtOMOSFETEl *^UT|g»© 

VCOltt, ^(HMfot^oy^MC 1 Sru 

[0 0 2 5] — * % SKM4MB-JI-CM1 0SyN>r I^OW* 

«EM»M»«@KVC01-eWt, MO S F E TN 
Dtf^ttttJrjcfU MOSFETNEttt7tt«i:S 
*i5o ^Ofcfe, «l£M«ia«filBllftVC0 10U^«| 
^C1*S X MOSFETNE&^SES&O&ifcmtfc^ 
<D^a><b#«C$*V MOSFETNltt, mmmmv 

MOSFETPl^tT-fy/WVl-V5$rifife 
f5MOSFETP3, P5, P7, P9MPBCS 



*$ix* *fc, MOSFETP2MN2^lt^y 
/WVl-V5«r«Sf5MOSFETN3, N5, 
N7, N9&tWBIC«8$;H<5 0 £*UC£ !U -f 

£*K ^©W*Wo* 9 mEE^J^JMB^lHl^ V C O 1 

[0 0 2 61 £l±«>im^&n&^ftJ:9iC PLL0 
Rtt 3 fl^)«£Mffia[%tSglK v COl-V 

co3«. »>Si-sa«»j«i«*cMi-cM33a5/N>f 
■MWttWc**^ ®ffiffillBi®*SlslfSvcoi-vc 
oymci^C3«MU HtfrtB&laMOSLfc: 
«9!%fiIilK V c o 1 - V C o 3 <atbf£m»*i£Br;* 

So 

[00 2 7]^ tfi;tt»R[E]*&OS Lii, 04121^$ 

IS^tHlgVCO l^VC0 3^ffi^ff-^0*l9^uy^ 
ifCl-C3S:SW3i(07yK (AND) ^— h 
AG1-AG3^ ^©»lftV^UIB3©A*«W-lCT 

^ Ky- b ag i - ag 3 ^w^w****^*** s 

/7 (NOR) hNOGl^Sr^tf 0 rvM^-b 
AG 1 - AG 3 ©te#©AA«PlCHt, »lSi-*»^« 
Mt^CMl~CM3^^tt^tt^^tt-5o y 
ry-hNOGl^W^ft-§-tt> W^jSiRSBOSLtf) 

[0 0 2 8] rtucj:^ ^l^OSL^M 

^«fl»MI6SllI»&VC0 1OW^{i-?-o^9^ 
n v # fg^c i o^lEff 5 * o y *ff^c G 

2Stttfj$*u, MM»<ltCM2XliCM3 *W ^ 
/v-t£*u£<t§\ «EE*J«iSIBiBlElKVC0 23t«:VC 
O 3 (DmMB^ti ytm^C 2^(iC3<DS^ 

So 

[0 0 2 9] ffi;ttWRl§If80 S L0WM*O* 0 ^ cr 
y^WCGft »«liIISFDlCj:oT-tO««*36$p 

CPl-CPn^*), $€>IC»«|aII8FD2fcJ:oT 

CPfc«, PJi<ort^e>, -<oHJ£0»|OPLLIh3B 
"Ctt. «EB»a»lg|HlBVC0 1^VCO3o*0ttt 
ttl^a^lHlBOSL(DtH^m^i:UT. *ft»1^3FXT 
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ttffi^S^imftftOTfcBSBS^X T L £*fLE IT, Jfc« 

[oo 30] ^(ommm<opLLmmc^^ 

*>. WEEfGOTS«*®BVC01W:. ffeJ»S0=VC3&m 
ttviA>«ttV2lc:«fc$ti5^ti:j:!j, /?3&»f 

«ffi*HlPffl»MsI»VC0 2Ht. MMaEVCJWI 

2—f si^iKL^iM^ftNftakftittfr^ru Mm 
fflom&im&v c o 3 MtEvc^tttv i a» 

bm<fcv 2J^fc£;h,£££i;iJ: t>, ^SiF3-F4 
J&L? SfcOtft'K rilfciotT^^naytfa- 

[0031] J^±o^n^jc^^^L6i rcois 
y^»^ia»ic**ftaPLLigi*fc, en^uus 

Rtt*rfcT. P L LEIBOV^fi^ ^ q a y tr a - 

(2) ±te (i) ^{c*dv>t, «»omflEfii»a3gjgia 

rt-C. ®EftIffliffilSigIsJK^»f^f|«^aj»|i-Sr.i: 

(3) ±ie (i) ^&u< (2) wcttK aoemftm 

±t5^t^5tv>9 SUM** fcjh,*. 
[0 0 3 2] &_b, *»W#fcJ:oTft**tfc3IW** 



[0 0 3 3] 021^^ PLLIeJIStt, 4«£U:G> 

cm i -cM3<nAfi&{*nz<DmMmz£z>mm%%: 

itftv^u ^^yfettR 1 - R 3 t>A^J*frl^ c 

V9*m*-*>W&. l«IBI«tCMl'vCM3^ 03 
A.tffflB'** BUS LT*5k#yg£EgC P U*»fe P 

[0 0 3 4] I33{C*3V^T. yy^W- ***MW- 

SHelK v c o i - v c o 3 S:SJR»*clbf^Rie £ f Z it 

?S V C O 1 - V C O 3 OfflMf oj ^ p iff C 

l — c 3 Sr®#l#jt;ite^-f$ ^Py^hv >v<— ^ c v 
l-CV3l:J:oT*at5ri:^*6. Befcfev* 

-c\ «BE«i*®ai«iaj8vcoi~vco3otfj^jii» 

3> * 3&£[hJB C P G2£.U*P L L [sUBO ^ o ^ ^ 

*\ H3—H5K:^Stt*«BEIW«ia*Jg0Bvcoi 

— V C O 3 ^^W^lil^lllBO S L O AfleMa&flMULt^ 

[0 0 3 5] K±©RB-Cfl, itut^^io 

^ P a^lf ~-9<D9 X2 v tL* PLL 

n5^cO-t?«:^< % 0»Jxif^ x PLLIslBi: LT*#TJB 
**tt*t>©^ P3«^PLLIiIBSr-&tP«-«0»3K| 

^©jBwii, ^*<^tte«a»a»fiiaBSr^tpPL 

[0 0 3 6] 
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too, PLLlHl^t>V>rfi^^n3Vf *<D& 

[01] w^^^^^nfcPLLlHlKSr^tf^ny 

[02] @1 O-^-r^ozz^^zi.— ^tc^it^tts^o 
y * 3§£ls]B& ft b PLL 0 31 

[0 3] S2^PLL[HiMomj3E^J«lM^lHlKO-|| 

[0 4] @2OPLLlE]^m^^IlISSc0Sl<D|ll& 

[0 5] H2©PLL®Koa^a«E»<^*2 6S)** 

[SI 3] 



[0 6] B2 0PLLlBlK«)-|Hkffi«ri3«rW^«Kft 
[0 7] roi8MJc5fei:or*K»w«*aJ|B*Lfc^ 

[#^<DS&IE] 

CPU - • . tp&tQM&fM^ CPG- • -^ny^fg^ 

X T L • • • ?KA3£J&?\ BUS- • 
^ TIM* • • 24^— gH& ROM - • • y— k*- 
>y-^!^> RAM- • -7^7^^^*!;, 
SCI*- • ^ !J 7;ua ^ a^-Jr-i/ 3 W y ^ 7 

OSC • • •$£®hJ?&. PLL • • - PLL {7 =. 

fHi& % pfc- • • {&tttttt[B]j& 
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